In May 1993, an outbreak of illness characterized by a prodrome of fever and myalgia followed by abrupt onset of respiratory distress and subsequently termed hantavirus pulmonary syndrome (HPS) was identified in the southwestern United States [7, 8] . Virtually identical genetic sequences were amplified from hantavirus-specific RNA extracted from tissues of case-patients and rodents (Peromyscus maniculatus) captured at their households, providing direct evidence that a previously unrecognized hantavirus was the etiologic agent [9] . During the epidemic period, an interagency team conducted a case-control study to identify risk factors for HPS to assist in formulating prevention strategies and to develop hypotheses for future investigation.
Laboratory evidence of a recent hantavirus infection in humans was established by one or more of the following: positive serology (presence of hantavirus-specific IgM, ^4-fold rise in IgG titer, or both) as measured by ELISA, positive reverse transcription-polymerase chain reaction for hantavirus RNA, and immunohistochemistry reactive for hantavirus antigen using methods previously described [9] [10] [11] .
Case-control study. Case-patients were matched with persons ^10 years old in each of 3 control groups: noninfected members of the case household (household controls; n = 98), noninfected members of the household closest to the case household who agreed to participate (near controls; n = 70), and noninfected members of a randomly selected household ^24 km (1.6 km in urban areas) from the case household (far controls; n = 80). Control households were matched with case households by location (urban or rural and on or off an American Indian reservation). Each control subject was asked to submit a blood specimen to be tested for evidence of hantavirus infection.
A standard questionnaire was used to collect data during personal interviews with case-patients and controls. Interviews were done during June and July 1993 to obtain information about activities during the 6 weeks before illness onset for casepatients and for the same period for matched controls. Surrogate interviews were conducted with a close family member for casepatients who had died. Interviews were in the subjects' primary language (English, Spanish, or an American Indian language). Interviewers were not blinded to the case status of interviewees.
During June through August 1993, rodents were trapped in and around case and control households and tested for serologic evidence of hantavirus infection using methods previously described [12] . The number of small rodents captured at each household was adjusted for trapping effort and the number of traps lost or sprung without capturing a rodent using the following formula: number of small rodents trapped = [number of traps set ? (number of sprung traps X 0.5)] -number of traps missing. Statistical analysis. Univariate odds ratios and 95% confidence intervals were calculated by using a separate conditional logistic regression model for each independent variable. Exposure variables with P ^ .25 in the univariate analysis were included as candidate variables in multivariate conditional logistic regression models. For each of the 3 control groups, models were constructed to test the association between HPS and each of the following: rodent-human contact, agricultural activities, peridomestic cleaning activities, occupation, and host factors. Models controlling for the number of small rodents were constructed for the near and far control comparisons. A backward stepwise procedure was used (removal criteria, P ^ . 15;, reentry criteria, F^ . 10). Variables retained in any of these models were combined into single stepwise models for each control group. The final logistic regression models were rerun to include records with missing values on variables not retained in the stepwise models. The Wilcoxon signed-rank test was used to compare differences between the number of small rodents trapped and the seroprevalence of cross-reactive hantavirus antibodies in Peromyscus animals at matched case and control households. Data were entered into Epi-Info (version 5.01; CDC, Atlanta) and analyzed by ST ATA (release 3.0; Computing Resource Center, Santa Monica, CA). Case-patients were more likely than household and near controls to report a nondisabling chronic medical problem and were more likely than near controls to report an autoimmune or hyperimmune disorder, such as allergies or asthma.
Exposure to insects or ectoparasites (fleas, ticks, mosquitos, mites, gnats, lice) was not associated with HPS. There was no association between HPS and consumption of specific food (pinon nuts, unpasteurized milk, home-butchered meat, commodity foods). Recreational activities (running, hiking, hunting, fishing), domestic or occupational activities (weaving, wood gathering, hay hauling), group activities, traditional ceremonies, and travel were not associated with HPS.
Among all participants, female subjects (67*) were more likely than male subjects (33*) to clean food storage areas in the home, and males (61*) were more likely than females virus to integrate rodent trapping data with interview data for cases and controls. Several findings emerged repeatedly from univariate and multivariate comparison of case-patients with 3 control groups: A greater number of small rodents at case households, contact with rodents, agricultural activities, and peridomestic cleaning activities were associated with HPS. These findings are the basis of guidelines for risk reduction. Trapping rodents and handling dead mice was consistently associated with HPS in the univariate analysis. A larger number of small rodents were captured by investigators at case households than at control households. However, trapping rodents and handling dead mice by case-patients was not associated with HPS in the multivariate models controlling for the number of rodents captured by investigators, suggesting that case-patients may have been more likely than controls to trap rodents because they had a larger rodent infestation at the household. Handling trapped rodents may result in transmission, or placement of traps in enclosed spaces or other activities involved in trapping may allow inhalation of aerosolized rodent excreta or infected particulates. Similarly, planting, hand plowing, and peridomestic cleaning activities may expose persons to hantavirus through the activity or through removing needed tools or cleaning supplies from enclosed spaces.
Rodents
Self-identification of occupation as a herder was associated with HPS; however, specific herding activities were not. This distinction suggests that activities of occupational herders, such as opening seasonally abandoned structures, may influence risk more than the activity of herding. 
